has been found around the periphery of large cities in Finland , Sweden (Kulu, Boyle, & Andersson, 2009) and Scotland (Boyle, Graham, & Feng, 2007) . However, the processes underlying such fertility variations across residential contexts are still not fully understood.
This paper contributes to the on-going debate on local variations in fertility by examining transitions to second and third order births in Britain. Compared to other developed countries, childbearing patterns within UK are notable for the increasing heterogeneity in the quantum and/or timing of births among different population subgroups (Sigle-Rushton, 2008) . This polarization of fertility behaviour is given spatial expression in the differing geographies of fertility. Our research is explicitly directed towards a closer understanding of the processes underlying the variations of fertility over space, which are also likely to vary by birth order. It aims to disentangle the relative contribution of a number of factors, including the socio-economic characteristics of individuals, housing conditions, patterns of residential relocation and lastly, contextual factors stricto sensu. In addition, it seeks to identify those aspects of reproductive behaviour which are more likely to be associated with the observed spatial differences, and to distinguish between those that may be influenced by the local context and those that respond to social influences at different scales.
However, any speculation on contextual effects on individual childbearing behaviour requires a prior reflection on how 'context' is defined and measured and a fuller understanding of how contextual effects operate. In this work we focus on 'local fertility contexts'. These are geographically defined, but built up from small spatial units so that they capture the immediate social context surrounding individuals. We argue that this local fertility geography has the potential to influence the fertility behaviour of individuals through mechanisms of social learning. Our previous work (Graham, Fiori, & Feng, 2012) showed that these local fertility contexts are indeed associated with significant differences in first birth risks, at least in large cities. In order to gain further understanding, this paper explores the transitions to second and third order births of women in Britain in the early 21st century which we expect may differ from transitions to first birth in terms of the major drivers and mechanisms of change. The analysis employs individual data from the British Household Panel Survey (for the years [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] , which contains detailed information on individuals and their households, on housing characteristics and residential changes and, most importantly for our purposes, an indication of place of residence geo-coded to small areas.
The paper is structured as follows. The next section opens with a brief overview of trends and features of recent fertility in Britain; it then reviews the relevant literature on spatial variations in fertility and the underlying mechanisms. The second section presents in detail the aim of the study and the research hypotheses. The third section is devoted to a description of the data, methods, and variables. The results of the analyses are described in the fourth section. The final section offers a general discussion of the study and its findings, and it is then followed by some concluding remarks.
Fertility variations in Britain: current trends and underlying processes
Over the last two decades, fertility levels in the United Kingdom have been high relative to other European countries. After reaching its minimum point of 1.63 children per woman in 2001, the total fertility rate (TFR) increased every year since to 1.91 children per woman in 2011. The trends observed in the constituent countries mirror the national average, albeit with differences in levels. In particular, fertility in Scotland has been systematically lower than in England and Wales in recent decades (Office for National Statistics, 2012) . Cohort measures also indicate that -for England and Wales 1 -estimated average family size varies around 2 children for the cohorts of women completing childbearing in the first decade of this century. Although families with two children are the most prevalent, this figure conceals a greater dispersion of family size compared to that observed in other European countries with similar fertility levels. First, women born in England and Wales have one of the highest levels of childlessness in Europe (16-20% of women born in 1955 Europe (16-20% of women born in -1965 . Second, there are also a higher number of larger families than elsewhere. The percentage of women giving birth to an only child, on the other hand, is among the lowest in Europe (12-13% among the cohorts born in 1955-1965) (Breton & Prioux, 2009 ; Office for National Statistics, 2011; Shkolnikov, Andreev, Houle, & Vaupel, 2007) . Thus, although a relatively large number of women choose not to have children, almost all of those who do become mothers have two or more children (Jefferies, 2001) . Similarly dispersed is the tempo of childbearing over the life course. For women, the peak of fertility has shifted to older ages, from the late twenties to the early thirties, and fertility in the late thirties is also increasing (General Register Office for Scotland, 2011; Office for National Statistics, 2011) . Despite this general trend of postponement, however, Britain is unique in Europe for its relatively high level of births to women below the age of 20, and this has remained fairly stable over time (Rendall et al., 2005; Sigle-Rushton, 2008) . The dispersions of both the tempo and the quantum of childbearing suggest the existence of a large diversity, perhaps larger than elsewhere, in childbearing across demographic and social groups. Indeed, several studies have highlighted the existence of a pronounced polarization of fertility behaviour by ethnicity, educational level and occupational status (Coleman & Dubuc, 2010; EkertJaffe, Joshi, Lynch, Mougin, & Rendall, 2002 ; Ní Bhrolchá in 1 Whereas estimates of true birth order are regularly produced for England and Wales using the General Household Survey, they are not currently produced for Scotland. The first (and only, to our knowledge) official attempt was made by Chamberlain and Smallwood (2004) . Their estimates show that the cohorts of Scottish women born in [1950] [1951] [1952] [1953] [1954] [1955] have parity distributions similar to their English and Welsh counterparts, whereas they suggest higher childlessness and smaller families (and thus lower completed family sizes) for the cohorts born in 1960 and later. & Beaujouan, 2012; Rendall et al., 2010; Rendall, EkertJaffe, Joshi, Lynch, & Mougin, 2009; Sigle-Rushton, 2008, among others) . The heterogeneity of British women's fertility behaviours also finds expression at the geographical level. Tromans, Natamba, Jefferies, and Norman (2008) observed that fertility trends within individual local authorities are wide-ranging and can differ quite substantially from the trends of the region within which they are located. Using a more refined geography for Scotland, Boyle et al. (2007) further noticed that low fertility rates tend to be clustered in central urban areas whereas the surrounding peri-urban fringes contain pockets of relatively high fertility. A similar picture is apparent in an extension of the study to cover the whole of Britain (Graham et al., 2012) . Furthermore, these studies reported that local contexts with relatively high fertility generally display much higher birth rates at younger reproductive ages, whereas fertility levels at older ages are very similar. The variability observed at the local level might -at least in part -be a reflection of the residential sorting of the population, and of the polarization of childbearing behaviour according to the socio-economic characteristics of individuals. Thus, fertility levels might vary simply because different people live in different places. However, the analyses of Boyle et al. (2007) challenged this view, calling for further research in order to understand the processes behind the observed spatial variation.
Spatial aspects of fertility in Western countries and their underlying drivers have recently attracted a growing interest (Basten, Huinink, & Klü sener, 2012; Boyle et al., 2007; De Beer & Deerenberg, 2007; Hank, 2001; Kulu, 2013a; Kulu et al., 2007 Meggiolaro, 2010) . These studies differ with respect to their approaches (micro, macro, micro-macro) and to the geographical scale of their analyses (by settlement size, by urban/rural categories, by administrative areas at the regional or sub-regional level). However, and in line with the studies on Britain cited above, they also suggest that the compositional hypothesis alone cannot explain the geographical patterning of fertility. Individual demographic and socio-economic characteristics account for some but not all of the observed variability. Rather, a more complex system of mechanisms and factors, often difficult to disentangle, is suggested as a possible explanation. Thus, besides compositional factors, other paths of influence are discussed, which can be grouped within two broad categories: contextual and selection effects (for a systematization, see Basten et al., 2012 .
The contextual hypothesis highlights the effects related to the immediate living environment, positing that aspects of the area where individuals live may encourage or discourage their childbearing. For instance, structural factors such as the availability and affordability of housing, family-oriented services and infrastructure, or economic opportunities and constraints related to the direct and indirect cost of children in some contexts compared to others are often reported as contextual factors which might potentially account for observed spatial variations in fertility. Further, cultural factors such as family-related values, gender roles or other social norms, as well as social interactions within social networks, constitute particular dimensions of the local environment which are thought to shape fertility. The selection hypothesis, in contrast, refers to the idea that women (or couples) with certain fertility expectations 'select themselves' into certain areas through their choices of where to live. Thus, for instance, those intending to have large families would move to areas that are perceived as more suitable for raising children, whereas those with non-traditional child-free lifestyles may opt to live in larger urban areas.
The boundaries of what falls within one category of influence or the other are in fact much more blurred than is often assumed as it is difficult to distinguish contextual effects per se from the effects of composition or selection which in turn shape the context (Basten et al., 2012) . Further, ascertaining contextual effects will depend on how context is defined and measured, as well as on the underlying assumptions as to how and why specific contexts matter for childbearing. In this respect, it appears necessary to turn attention from the study of aggregate fertility differentials and to focus on individual life course trajectories and fertility outcomes. This will allow us to identify the components that contribute to the overall picture of spatially varying fertility levels and to tease out the relative contributions of composition, selection and context to transitions to second and third birth during the individual's reproductive career. Our expectation is that the contributions of each of these components will differ depending on birth order.
In a recent study on fertility variations in Finland, Kulu (2013a) observed a more pronounced gradient by settlement size for risks of first and third order births compared to second births. First birth risks were significantly lower in Helsinki compared to other cities, whereas third birth risks were significantly higher in small towns and rural areas. A previous study ) focused instead on the distinction between urban, suburban and rural areas, showing significantly higher suburban fertility for all birth orders. Similarly, reported that women in Swedish suburban municipalities had higher first and second birth rates than women living in central cities; however, no differences were observed in the third birth rates of those who already had two children. On the other hand, larger differences in third compared to second birth risks across contexts emerged for Sweden when context was measured as settlement size (Kulu et al., 2007) . Differences across contexts thus tended to be more prominent with respect to first births but were evident also for higher orders births, albeit more sensitive to the definition of the context. However, for some variables typically included when modelling spatial variation in birth risks, it remains unclear whether they are individual measures, context measures, or both.
Besides the usual socio-demographic characteristics known to be associated with different reproductive paths, the above studies examined the role of housing, mobility and of the different chances to fulfil personal expectations of both proper housing and ideal family size in smaller places or peripheral areas compared to the big urban centres (see also Clark & Huang, 2003; and Kulu, 2008) . Nevertheless, extending the explanatory framework to include -besides their socio-demographic characteristics -the housing and mobility choices of households only partly accounts for, and does not entirely eliminate, observed differences in fertility across contexts. Kohler (2000 Kohler ( , 2001 suggested that theories of social interaction might be helpful in understanding divergences in the demographic behaviour of different populations. Describing how social interactions may emerge, he mentioned several mechanisms (e.g. social learning and influence, social norms and preferences -for an extensive review, see Kohler, 2000) . The relevance of social interactions was emphasized also in Kohler, Billari, and Ortega (2002) in the context of lowest-low fertility, where they argued that social interactions, either impersonal or personal, might induce multiplier effects or multiple equilibria. Several of the studies on spatial variation in fertility reviewed above acknowledged the importance of the social, cultural and normative milieu to understanding the persistence of significant differences across geographical contexts. For example, De Beer and Deerenberg (2007) suggested that norms might have a stronger impact in rural areas, whereas Kulu and colleagues (Kulu, 2013a; Kulu et al., 2007 ) highlighted the existence of distinct normative pressures in urban versus rural areas and of different opportunities and costs of fulfilling personal and social expectations in the two contexts. They did not, however, pursue these speculations in any detail. Indeed Kulu (2013a) suggested that qualitative research would be needed to reveal the underlying processes.
Aim of the work and research questions
The present study builds on previous work that found significant spatial variations in fertility within Britain (Boyle et al., 2007) , and recognizes the need to shed light on the processes underlying such variations. By looking at parity specific fertility, it aims at gaining a better understanding of the dynamics behind any aggregate fertility differentials across geographical contexts. Specifically, the paper focuses on 'local fertility contexts' as a theoretically-based definition of context for the study of birth order transitions (see Graham et al., 2012) . These contexts are conceptualized as areas around an individual's place of residence which provide opportunities for passive social learning. The hypothesized mechanism operates through the observation of the presence (or absence) of mothers and children in the area, with whom the individual may identify. The effect on individual fertility behaviour is likely to be most evident in areas where the ratio of children to potential mothers is either higher or lower than average, thus encouraging higher parity births or reinforcing childlessness. We interpret these contexts as markers for local 'cultures' of fertility, following Hammel's (1990) suggestion that any successful incorporation of the anthropological concept of culture in demographic explanations should proceed through social contextualization. Such contextualization relies on comparative studies of relatively small socio-spatial units. Our research questions also draw from the growing body of literature on social and family influences on fertility (Balbo & Mills, 2011; Bernardi, 2003) . Further, we argue that the local fertility geography adopted in this paper (see below) has the potential to influence the fertility behaviour of individuals who live in (or move into) these areas through mechanisms of social learning (Montgomery & Casterline, 1996) .
The paper addresses three main research questions.
1. Do transitions to second and to third birth differ across local fertility contexts?
Significant variations across local contexts have been observed with respect to the onset of childbearing, as women living in the city centres of large urban areas are less likely to become first-time mothers (Graham et al., 2012) . This paper extends our previous analysis by focusing on transitions to second and to third birth. The purpose is to assess whether aggregate fertility differentials across local contexts are associated only with the different proportions of women postponing -and perhaps eventually foregoing -fertility in each local context, or whether differences in the proportions of women who go on to have two or more children require different explanations. Previous research in other European countries suggests that context may have greater influence on the likelihood of having a first child than on subsequent births, especially second births (Kulu et al., 2007; Kulu, 2013a) . We expect that this second-birth difference may be even more pronounced in Britain, where normative preferences appear to favour two or no children over having an 'only' child. The influence of local context on third order births may differ again, as it is a minority of those who start a family who go on to have more than two children.
2. To what extent do compositional and selection effects account for differences in the transition to second and to third birth across local contexts?
The difficulty of distinguishing contextual effects from compositional and selection effects is well recognized in the literature and, in this respect, we follow an accepted procedure in our models by explicitly controlling for a range of individual/household characteristics and for migration. By including house type and size, as well as tenure, as time-variant variables, we move the empirical analysis beyond most other studies. More importantly, we resist any simplified interpretation of such variables as indicators of composition alone. The geographical clustering of house types, for example, strongly suggests that the type and size of house an individual occupies says as much about the area in which they live as it does about the individual themselves. Thus, while we expect these variables to be significant predictors of individual transitions to second and third births in Britain and to account for some of the observed variability at the local level, we offer a different interpretation of their role in the context versus composition debate. Moreover, by examining second and third births separately, our purpose is to identify both similarities and differences in the main drivers of birth risks for the two parity transitions.
3. Are there additional social influences on the transition to second and to third birth?
The last research question focuses more explicitly on social influences on the transitions to second and to third birth. We consider the frequency of women's social exchanges with family and friends in order to distinguish the effects of women's active involvement with their personal social network, which may or may not be spatially concentrated. Other recent studies have found personal social, especially family, networks to be important channels for the social transmission of reproductive behaviour (Balbo & Barban, 2012; Bernardi, 2003; Kotte & Ludwig, 2011) . Thus social networks are inter-personal conduits for social learning, depending on active communication between members. As we have suggested above, other forms of social learning are possible where individuals are influenced by those around them in a more passive way. In this respect, the definition of local fertility contexts employed in this study may capture unmeasured passive social learning operating at the local scale, which may impact on different dimensions of fertility behaviour (e.g. on the timing of births within the life course, family size, or even birth spacing). Our purpose is to determine whether such social influences might be predictive of transition to second and/or third births.
Data, methods and variables
The empirical analyses use data from the British Household Panel Survey (BHPS) 2 for each year between 1999 and 2008. In 1999 booster samples were drawn in Scotland and Wales to ensure the representativeness of the samples for each of these countries. The core BHPS questionnaire covers a wide range of topics potentially relevant to fertility studies, such as household composition, education, employment, income, health, housing conditions, and residential mobility. These subjects are surveyed annually, whereas others are less frequently included. Information on fertility intentions, for example, is only surveyed in a small number of waves. This precludes the tracking of changes over time in relation to births risks and therefore data on fertility intentions is unsuitable for inclusion in our models. We do, however, include data from the retrospective questions specifically designed to enable the reconstruction of individuals' lifetime marriage, cohabitation and fertility histories (Pronzato, 2010) . Furthermore, since the BHPS is a household survey, information is available on all those in the respondents' household. For some individuals' life episodes, the survey records the exact date of start and end, whereas other questions are asked with reference to the time of interview and considered fixed for the entire duration of the wave. Given our present focus on fertility and the role played by the local context of residence, we made explicit use of the information on the exact month the respondents gave birth to a child and the exact month a change of residence took place. All the other variables vary from one wave to another. The analyses focus on women aged between 16 and 45 at risk of conceiving their second (or third) child in the period between 1999 and 2008. More precisely, the first sample consists of 1649 mothers of one child who are at risk of conceiving their second child for some time during the window of observation. The second sample consists of 1800 mother of two children who are at risk of conceiving their third child during the window of observation. The event under observation is the conception leading to the birth of the second (or third) child. The birth of a child is the actual event recorded in the data, but we backdated its date of occurrence by 9 months in order to approximate the conditions of the woman at the time of conception and avoid issues of reverse causation. Time is measured in months since the birth of the previous child. Some women will have been exposed to the risk of a conception before they come under observation. In this case, left-censoring is addressed by making use of the information on the exact date of previous childbirth from the complete retrospective fertility histories. Thus, not all women enter observation when t 0 = 0; for some of them t 0 equals the months already elapsed from the previous childbirth. During the time respondents are under observation we observe 600 conceptions leading to second birth and 217 conceptions leading to third birth.
Transitions to second and third order births are first studied separately. To estimate the models, we adopt a piece-wise linear specification of the baseline log-hazard function (Lillard & Panis, 2003) , with nodes after 1, 3 and 6 years since the birth of the previous child. The log-hazard function for each birth order can be expressed as follows: lnhðt; XÞ ¼ yðtÞ þ X bXðtÞ;
i.e. as a function of a baseline log-hazard, which is assumed to vary at a rate which is constant within each specific interval but varies across intervals, and as a function of the vector of covariates X(t). The model includes both timeconstant and time-varying covariates. The primary variable of interest is the Local fertility context. This is a classification of the woman's place of residence, derived from a spatial ecological analysis of fertility levels observed for around 40 thousands small areas in Britain. 3 We used the general fertility rate (GFR) to measure fertility in small areas because it is the best approximation to the ratio of children to potential mothers that a woman might observe in the area in which she lives, and is thus in line with our hypothesis on passive social learning. First, GFRs were estimated for each small area using the average count of births from vital events registrations for the year 2000, 2001 and 2002 (to account for year-to-year fluctuations) and the female population aged 16-44 from the 2001 Census. Then, methods of spatial cluster analysis were applied to test for the existence of significant spatial variation in General Fertility Rates. The G* Statistic (Getis & Ord, 1992; Ord & Getis, 1995) was used to determine the extent to which a location is surrounded by a cluster of high or low values. For each area, positive values of G* that exceed a z-score of 1.645 (the 10% level of statistical significance) indicate that higher than average values of the variable of interest are spatially associated with this location; negative values of G* less than À1.645 indicate a cluster of lower than average values. Thus, rather than identifying particularly high or low values of the variable of interest, this statistic identifies where significantly higher or lower values tend to cluster together. From the results of the spatial cluster analysis we derived a tripartite classification of local areas into: (a) lower fertility cluster; (b) average fertility cluster; (c) higher fertility cluster (Table 1) . Under the special license agreement, the obtained classification was linked in to the BHPS individual records. We then combined the classification of fertility clusters with an urban rural classification that distinguished large cities from 'other urban' and rural areas, as higher and lower than average fertility clusters tend to be concentrated in proximity to large urban areas. As a consequence, the variable local fertility context included in the analysis has the following categories: large urban area -lower fertility cluster; large urban area -average fertility cluster; large urban area -higher fertility cluster; other urban area; rural area.
We fit a series of hazard models, the results of which are reported below. Model 1 includes only the specification of the baseline hazard and the local fertility context variable. Then, groups of predictors are entered stepwise, with the aim of examining the relative contribution of each subset of explanatory variables to explaining fertility differences across contexts.
The second model (Model 2) adds a control for the woman's age at previous childbirth, with the following categories: 16-24, 25-29, 30-34, 35 and older. Model 3 then controls for a set of individual and household characteristics which are usually reported to account for differences in fertility. The variable marital status distinguishes between women being never married, married, living with a partner; divorced, separated and widowed women are all part of the residual category other. For women living with a partner (either married or cohabiting), the variable further distinguishes whether their partner is in employment or not. This variable is therefore time-varying and is updated once per wave. Next, we include woman's current educational attainment, a time-varying variable updated every wave. The variable was obtained by recoding the BHPS variable based on the ISCED international classification to: up to lower secondary; secondary -vocational/ technical; secondary -leading to further education; tertiary. The woman's labour force status is also included as a timevarying variable updated at every wave. It was derived by combining information from the BHPS variables on current economic activity and working hours and has the following categories: in paid employment -full time; in paid employment -part time; unemployed; other. Model 3 further controls for woman's ethnicity and for the time period of the conception. Ethnicity is the only time-constant variable and distinguishes between White and Non-white. Period distinguishes between the time period 1999-2003 during which TFR reached an historic low in Britain and the years 2004-2008 when TFR recovered and was on an upward trajectory.
In Model 4 a set of variables is included to account for individuals and their households' housing conditions. These variables are also time-varying. Their values are updated in relation to any change of address, according to the date (year and month) of the move. The respondent's tenure status is recorded, differentiating between ownership, social renting, and private renting (including other residual forms of renting). Type of accommodation recodes the original answers into the three following categories: detached or semi-detached house/bungalow; terraced house; and flat/other. Lastly, house size is accounted for by the variable number of rooms, with the two categories up to 4 and 5 or more.
Model 5 investigates the mobility of respondents. A first variable, mobility episodes, classifies respondents as stayers if they never moved, or if they moved more than 5 years before. If they changed residential location more recently, they are considered movers. The variable is time-varying and is updated according to whether or not the respondent has lived in the same house since the last interview, using information on the exact month of any move. Besides mobility histories, the models also include a variable describing the respondents' expectation to move with the following categories: doesn't expect to move; expects to move.
Lastly, Model 6 adds the variable social exchanges, which comes from the BHPS question: 'How often do you meet friends or relatives who are not living with you?' The original answers are recoded in two categories: most days and less often (than most days). Table 2 presents the distribution of person-months (exposures) and events (occurrences) by the categories of the explanatory variables included in the models and For those who do go on to have a second or third child, the most common birth spacing is between one and three years after the birth of the previous child. The distribution of births across local fertility contexts is similar for both birth orders, although with a slightly higher proportion of third births to women living in rural areas. In contrast, there are very few third births to women living in lower fertility contexts in large urban areas. The separate estimation of hazard models for each parity transition, with stepwise introduction of groups of variables, allows us to investigate the relative contributions of different factors to the risks of a second, or third, birth. By accounting for individual characteristics and residential moves, we are able to examine the contribution of local fertility contexts other things being equal. However, there might be an additional source of bias if women who become mothers are already a selective group. In order to control for this potential selection bias, the second part of our empirical analysis follows the approach illustrated by Kravdal (2001) and widely applied thereafter. The transitions to first, as well as second and third, birth are estimated simultaneously within a joint model and a common woman-level residual is added. This allows us to control for unmeasured characteristics which might play a role in the self-selection of women into motherhood in the first place, and then into second order parity.
The log-hazard function for each birth order is expressed as follows: For first birth, y 1 (t) represents the time since the woman turned 16, with nodes at age 20, 25, 30, 35 and 40; for second and third birth, the baseline log-hazard is defined as in the separate models described above. e is a woman-level residual which follows a normal distribution. P b 1 X(t) is specified in the same manner for all parity transitions as in the full model (Model (6)). The only (obvious) exception is woman's age at previous childbirth, which only enters the equations for second and third order birth.
Results
In this section we report the results of our empirical analyses, following the theoretical assumptions and the consequent research questions outlined earlier in the paper. First, results are presented separately for second births (Table 3) , and for third births (Table 4) . Then, results from the estimation of the joint model for first, second and third births are reported in Table 5 .
Among mothers of one child in our sample, the risks of conceiving a second child for the 36% who do so during the period of observation increase steeply in the first year after the birth of the previous child, reflecting women's strategy of relatively short spacing between births. The risks then start to decrease significantly when the first child is older than three years, and they continue to decline when the first child is older than six years. Although being highest for women living in rural areas and lowest for women living in lower fertility clusters in large cities, the risks of conceiving a second child are not significantly different across geographical contexts (Table 3 , Model 1).
The birth of the second child is significantly related not only to the age of the first child, but also to the age of mothers at the birth of their first child (Table 3 , Model 2). Most notably, women who were 35 or older when they gave birth to their first child are less likely than younger women to progress to the second child. With the inclusion of the socio-demographic characteristics of women and their partners (if any) ( Table 3 , Model 3), the effect of woman's age at first birth becomes more pronounced: for women who were 25 or older at previous childbirth, the risks of conceiving a second child decrease significantly with age. As expected, the effect of marital status on second birth is highly significant. Being in a union is associated with higher risks of conceiving a second child, whereas women who never married or experienced marital disruption (widowhood, divorce or separation) and are not currently living with a partner are significantly less likely to have a second child. Furthermore, despite the importance of non-marital births in Britain, second births are less likely to occur within a non-marital compared to a marital union. More surprisingly, the risks of conceiving a second child do not appear to be related to the occupational position of the husband/partner, although they tend to be somewhat lower when men are not in employment. Significant differences in the risk of conceiving a second child are, however, associated with women's socio-economic characteristics. We observe a U-shaped curve for the effect of education, with highest risks of second birth for women with educational qualifications up to lower secondary level and for those with university education, but with the only significant difference being the lower risks for women with secondary (vocational and technical) education compared to those with lower secondary or less. Net of education and other factors, women who are unemployed or economically inactive are significantly more likely to conceive a second child than women in employment (either full or part-time). Nonwhite ethnicity is associated with lower second birth risks. However, despite an upward trend in period fertility at a national scale since 2004, no evidence of differences in second birth risks over time periods can be detected.
The third set of variables included in the model allows us to examine relationships between housing conditions and second birth risks ( inclusion of housing variables has only a marginal effect on the differences across local fertility contexts, and none on the other variables. We find however that housing size is positively associated with higher second birth risks. This is hardly surprising but it is interesting bearing in mind that the variable measures housing size prior to the conception of a second child. We cannot tell from the model whether having a larger house encourages a couple to have more children or whether intending to have more children prompts a couple to find a larger house, but it is clear that living in smaller housing is associated with a lower risk of having a second child. We find no significant differences across tenure categories; risks appear higher for women living in social housing compared to women who own their house, and lower for women living in flats, but these are not significant determinants of second birth. In the penultimate model, two variables related to mobility are included (Table 3 , Model 5). Since housing size prior to conception is found to be a significant determinant of second birth risks, and since it is possible that those intending to have two or more children selectively move in to areas with a stock of larger family housing well in advance of having a child/ren, we included a variable distinguishing those who had changed residence in the past 5 years from those who had not (stayers). This variable acts as a control for the effect of selective residential relocation, but we do not find that women who had changed house in the last 5 years have a significantly different risk of conceiving a second child compared with stayers. Model 5 also includes an indicator for who was expecting to move in the following year, but again we observe no statistically significant difference in second birth risks compared to women who said they did not intend to move. The inclusion of the two migration variables has very little impact on the associations already reported between all the other variables and second birth risks.
Lastly, Model 6 adds a variable measuring the frequency of women's social interactions with family and friends (Table 3, Model 6) as a marker of opportunities for active social learning. We find that risks of conception leading to second birth do not differ significantly between women with more or less frequent social exchanges. However, this variable is included specifically to isolate the effects of active involvement in inter-personal interactions from the hypothesized role of passive social learning in local fertility contexts. Again, the inclusion of this variable has minimal impact on the main relationships identified above.
In sum, the transition to second child is closely related to the socio-demographic profile of mothers. Most notably, women who became mothers at younger ages, who are married and who are not in employment show the highest risks of conceiving a second child. Local fertility contexts do not have a significant effect on second birth risks either before or after adjustment for other factors. Rather, the differences across contexts fluctuate close to the reference category, with all the log risks in Model 6 being very close to 0 (Table 2, Model 6). Thus, second birth risks seem not to be affected by the local fertility context where the woman lives. This is not surprising, as we shall discuss later on, given that social influences have been reported to be more important in relation to the earlier transition to motherhood, and the widespread reluctance of British mothers to adopt the one-child family model. Table 4 reports the estimates of the hazard model on conceptions leading to third birth and follows the same strategy of stepwise introduction of variables used in the models for second birth risks. Around 12% of mothers of two children in our sample give birth to a third child over the period in which they are under observation. Again, conceptions tend to be concentrated between one and three years after the birth of the second child. We do not observe any statistically significant difference in the loghazard of third birth across local fertility contexts. Thus, as with second births, local fertility contexts do not appear to influence the transition to third birth. Model 2 (Table 4) shows the important effect of woman's age at previous childbirth. Women are significantly less likely to progress to higher parities if they were older than 25 when they gave birth to their second child. The coefficients for woman's age at previous childbirth are strengthened in Model 3, which includes the socioeconomic characteristics of women and their partners. Compared to what was observed for second births, marital status is not a significant predictor of third birth risks, perhaps also due to the very small numbers of mothers of two children who have never married. Risks of a third child are significantly lower only for never married women who are currently not in a union. Similarly to the previous parity transition, higher risks of conceiving a third child are observed for unemployed and economically inactive women. Educational attainment, ethnicity and period are not significant (Table 4 , Model 3). Different housing characteristics (Table 4 , Model 4) are also not significantly associated with the hazard of a third birth, with the only exception being a lower risk for women living in private rented accommodation. Women who changed house in the last five years are not significantly more likely to conceive a third child compared with stayers, despite a higher log-hazard for movers (Table 4 , Model 5). Lastly, frequent social exchanges (Table 4 , Model 6) with family and friends do not affect the risks of conception leading to the birth of a third child.
While the separate models for second and third births risks enable an examination of the cumulative effects of the explanatory variables on each of these transitions, they do not account for unmeasured characteristics which may influence women's reproductive behaviour and in particular their selection into motherhood. The final model, therefore, jointly estimates the hazards of first, second and third birth (Table 5) , including a common woman-level residual. The positive and statistically significant standard deviation of the residuals points to the existence of unobserved factors affecting women's fertility.
Furthermore, the inclusion of a woman-level residual affects to a certain extent the size of the estimated coefficients for some of the woman's individual characteristics. In particular, controlling for women's self-selection into motherhood, the negative effect of employment on fertility becomes even more pronounced. The general picture for second and third order births, however, remains unaltered, as the direction and statistical significance of the other coefficients do not change, nor do contextual differences become more appreciable. Lastly, the joint estimation of the three parity transitions allows us to compare transitions to second and third order birth to that into motherhood. Again, women's socio-demographic characteristics are important predictors of the transition to first birth. However, the birth of a first child responds to a broader set of influences, being significantly associated with housing characteristics and both realized and intended residential moves. Most importantly, results for first birth show significant variation across local contexts: women living in lower fertility contexts within large cities stand out as having later transitions to first birth. This relation still holds even after controlling for the (significant and positive) effect of the frequency of women's social exchanges with family and friends.
Discussion
This paper contributes to the study of spatial variations in fertility and the underlying processes by examining individual parity transitions of women in Britain in the early 21st century. Specifically, it advances our understanding by observing transitions to second and third order births across local contexts. Understanding these transitions is important in relation to both national level fertility trends and the implications for natural population growth or decline in local areas.
The study investigates the main drivers of individuals' parity transitions and the processes that lie behind any observed differences across local contexts. Three research questions lead the analyses. First, we ask whether transitions to second, and third, birth vary across local fertility contexts. The second research question addresses compositional and selection effects, which have been regarded as confounders for contextual effects. Our analyses therefore seek to incorporate all three paths of influence put forward in the literature explaining geographical differences: the composition, the contextual and the selection hypothesis. The aim is to ascertain whether observed differences are attributable to the geographical distribution of women (and their partners) with different socio-demographic characteristics, to housing characteristics, to selective mobility, and/or to social influences attributable to the local context. The final research question addresses the possibility of additional sources of social influence on individual behaviours by focusing on the role of inter-personal interactions. In so far as frequent contact with family and friends is spatially concentrated in a local area, such effects may confound the relationship between fertility context and parity transition, which we hypothesize as a more passive process of social learning.
Results from the hazard models show that the local fertility contexts in which women live have no impact on their relative risk of conception leading to a second birth. It seems that the decision to have a second child is not responsive to local contextual influences. The same observation can be made for third births. These findings are not surprising and indeed in line with most literature on spatial variations of fertility, which shows that differences across contexts are less prominent with respect to higher order births than they are for first births. Recent work on Britain using different geographical categories (Kulu, 2013b) similarly reports the absence of spatial variation in second birth risks but does find some significant difference in third birth risks, with women living cities having lower risks. Given the relatively small number of third births to women living in lower fertility contexts in large urban areas in our study, future research using a larger sample could usefully explore this further.
In relation to the second research question, the study demonstrates that both the transition to second, and to third, child are significantly associated with women's (and their households') socio-demographic characteristics.
A woman's age, marital status and partner's employment, as well as her labour force status, are important predictors of transitions to both second and third order births. Overall, individual characteristics show the same direction of influence on both parity transitions, although they differ with respect to their magnitude and significance. For instance, the differences between women in and not in employment are more pronounced with respect to third births than they are for second births. Although difficulties of combining work and motherhood within the British setting are evident at all stages of a woman's life course, they appear to have greater weight in influencing the decision to have a third child.
Alongside individual-level characteristics, our study also considers the role of housing. Previous research on Britain highlighted the role of homeownership for fertility decisions (Clark & Huang, 2003; Hakim, 2003; Ineichen, 1981) and recognized tenure as an axis of social stratification with substantial discriminatory power with respect to fertility behaviour. Our study not only considers whether and how fertility risks vary across tenure categories but also takes other aspects of housing into account, namely size and type of accommodation. Two findings reveal the existence of differences in second and third birth risks by housing characteristics. First, second births occur more often to women living in larger housing but there is no relationship between house size and the risk of a third birth. The inclusion of local fertility context in the models distinguishes between urban and rural areas and therefore accounts for some of the geographical differences in house size and tenure. Nevertheless, it is couples already living in more spacious houses who are more likely to have a second child, suggesting that house size is adjusted to fertility aspirations at an early stage of family formation. Secondly, we find that women living in privately rented accommodation are less likely to go on to have a third child. This is unsurprising in the light of the specificity of the British setting, where home-ownership is normative and typically considered a prerequisite for parenthood (Mulder & Billari, 2010; Murphy & Sullivan, 1985) . In our study, 70% of second births and 65% of third births are to couples living in owner-occupied housing (Table 2 above). Private rented accommodation is more likely to be regarded as temporary and unsuitable for raising a larger family.
If couples move house in anticipation of extending their family, as suggested by the association between larger housing and second birth risks, then selection effects may also be important. Our study acknowledges that patterns of selective relocation might be partly responsible for the differences in fertility across spatial contexts. Although families with children are usually reluctant to make longdistance moves (Kulu, 2005 (Kulu, , 2008 , short-distance movesparticularly those towards the suburbs or rural areas -are often made in association with changes in household composition (Clark & Huang, 2003; Clark & Onaka, 1983; Feijten & Mulder, 2002) . However, results show that neither the birth of the second or the third child is significantly associated with a residential move in the five years preceding conception. Nor are birth risks associated with the expectation of moving house in the following year, again suggesting that decisions about where to live are more often made at an earlier stage in the family building process.
The last research question we investigated is explicitly directed towards the identification of active sources of social influence on parity transitions. In hypothesizing that local fertility contexts influence fertility behaviour through processes of social learning, we recognize that informal interactions with others may be either through verbal exchanges or observation (Rossier & Bernardi, 2009) . Verbal exchanges take place predominantly within personal social networks, and several studies have shown that fertility decisions are often prompted by births to other members of an individual's network (Bernardi, 2003; Bernardi, Keim, & von der Lippe, 2007; Keim, Klä rner, & Bernardi, 2009 ). Further, the stronger an individual's involvement in active social exchanges with others, the more likely they are to be influenced by the views and behaviour of others in their social network. Our analyses tested this relationship by considering the frequency of women's face-to-face contact with family and friends. The results, however, provide no evidence of a relationship between contact frequency and either second or third birth risks. It is possible that modes of communication other than meeting in person are also important but, while verbal exchanges can be expected to play a role in resolving uncertainties associated with entry into motherhood (Bernardi, 2003; Lyngstad & Prskawetz, 2010) , they may be less influential at higher parities.
Our hypothesized mechanism linking local fertility contexts to births risks relies not on verbal exchanges but on observations of others living in the same residential area. The absence of a contextual effect on transitions to second and third child may also reflect the weaker influence of social learning on higher order births. We would not expect the decision to have another child to be comparable to the decision to start a family. Moreover, women at risk of a second or third birth are a select group, insofar as they have already made the transition into motherhood and thus demonstrated a positive orientation towards family formation. This is another source of potential selection bias in our models, which we address by jointly modelling three parity transitions -for first, second and third births -allowing us to obtain unbiased estimates of the hazards of a second and third birth, and of the effects of the independent variables. Furthermore, we are able to derive a more complete picture of the spatial variation of fertility throughout the life course. Indeed, broadening our attention to the transition into motherhood, we observe that the local fertility context is clearly significant in shaping first birth risks, which are markedly lower in lower fertility contexts within large cities compared with elsewhere. Women within lower fertility contexts in large urban areas are more likely to remain childless or, if they do become mothers, to have their first child at a later age (Graham et al., 2012) . Then, as we have seen, when women proceed to have their second child, this is most likely to occur from one to three years after the birth of the first child, and almost certainly before the child turns six. Social exchanges with family and friends do not affect this generalized pattern, nor does the local fertility context play a role. These findings are not unexpected as differences between first and higher order births in the extent to which social interactions influence birth risks have also been identified in other studies. In a recent study of siblings' effects on fertility, for example, Lyngstad and Prskawetz (2010) argued that if more general norms exist (for instance a preference for close spacing of first and second births), then the transition to the second birth would respond to this broader normative expectation and there will be little room for inter-siblings effects. The same could be said for processes of passive social learning.
In Britain there is a 'reluctance of women to embrace the one-child family' (Jefferies, 2001 ) and a tendency for couples to have at least two children, if any (Office for National Statistics, 2012; Shkolnikov et al., 2007; SigleRushton, 2008) . Most women who become mothers, irrespective of their personal or contextual characteristics, go on to have a second child; national cohort estimates show that less than twenty per cent of women stop at one (Chamberlain & Smallwood, 2004 ; Office for National Statistics, 2012). Thus, it seems that women (and their partners) in our sample adhere to a widely shared twochild norm with spacing of around two years between births, although at different ages in the life course. Then, for the minority of women who go on to have a third child, similar birth spacing is evident; risks are highest between one and three years after the second birth and fall to low levels after the second child is six years old. If parenthood is not ultimately foregone, women tend to space births relatively closely. Age at first birth is thus crucial in setting the pattern of childbearing across the life course.
Our findings indicate that age at the onset of a woman's reproductive career sets the course for her subsequent fertility and its life course tempo -with one qualification. A late start to childbearing is associated with lower chances of achieving higher parities as the risks of second and, especially, third birth decline if the woman was over 25 at the birth of her previous child, and decline substantially if she was over 35. In general, however, the significant influence of local fertility context on risks of first birth, after accounting for individual-level characteristics, housing characteristics, residential moves and frequency of social exchanges, continues to impact on higher order births through dominant spacing effects, which determine the timing of second and third births within a woman's life course. Local fertility context appears to have no independent effect on either second or third birth risks, suggesting that processes of social learning are not geographically differentiated in relation to a second or third child.
In the introduction, we made explicit reference to social interaction theories. However, in spite of the wide recognition of their value for understanding divergences in the demographic behaviour of different populations, and notwithstanding their explicit reference to a level ''beyond the individual, but below the abstract national aggregates'' (Kohler, 2000, p. 223 ) which influences fertility behaviour through social exchanges among individuals, very few studies so far have given serious consideration to the local geographical context as a potential space for social learning (Boyle et al., 2007; Graham et al., 2012) . It might be argued that social interactions are not spatially constrained. We contend, however, that 'local' behaviour in respect of fertility represents a social context potentially influential in shaping individual attitudes and behaviours. The exposure to the experiences of others living nearby is likely to promote and reinforce attitudes in relation to the timing and quantum of fertility, as well as contexts for 'proper' motherhood (Bernardi, 2003) . Within local contexts, individuals learn from (often passively and unintentionally) the life experiences of others, and this in turn shapes their perceptions of 'normal' behaviour.
Three important limitations of the study should be recognized. First, the data available in the British Household Panel Survey sometimes provide less-thanideal measures for the constructs we wish to include in the analytical models. For example, no detail is provided on inter-relationships within an individual's social network, and we are therefore only able to include a general indicator of frequency of interaction. Secondly, in spite of acknowledging that mechanisms of selection might be at force, our analysis is able to capture them only partially. The models control for moves and expectations to move, and the findings provide support for the idea of anticipation and adjustment effects, in particular around the time of the first birth. However, future research could be directed to a more explicit examination of the potential endogeneity of fertility and residential choices by analysing these together (Kulu, 2005; Michielin, 2004) . Thirdly, our understanding of the mechanisms and of their causal direction could be further enhanced by investigating the potentially moderating effect of fertility intentions. Growing up in a particular local fertility context, for example, might shape future fertility behaviour by influencing an individual's fertility intentions. It is also possible that fertility intentions change over time partly in response to where an individual is living. On the other hand, if observing the fertility behaviour of others in the same local area influences the transition to motherhood as our results suggest, then social learning processes may have a more immediate effect. The BHPS does not include appropriate data for a detailed examination of dynamic relationships between fertility intentions and fertility behaviour. What we have been able to do in this study is investigate the impacts of local fertility contexts on fertility behaviour by considering where women were living shortly before conception, at the time when couples were deciding to have a child. The extension of our study to assess whether (changing) fertility intentions are associated with exposure to (different) local fertility contexts and thus impact on fertility behaviour could be a fruitful direction for future research.
Conclusions
Individual reproductive life paths respond to a variety of social processes acting at various scales. Our findings indicate that these influences vary by birth order. While the transition to parenthood may be strongly encouraged by the closeness of a network of family and friends, for example, the transition to second child in Britain appears to respond to more widely shared birth spacing patterns. Similarly, the local fertility context influences transition to first birth but not transition to higher order births, which are mainly associated with individual characteristics of women and their partners rather than where they live. Lower fertility contexts within large cities can be seen as discouraging parenthood and supporting alternative lifestyles, with those women who do become mothers tending to have their first births at a later age compared to those living in other contexts (Graham et al., 2012) . Thus local context has an indirect impact on second and third births through age at the onset of childbearing.
The originality of the study lies both in its use of a theoretically-informed geography of local context and its inclusion of a wider range of co-variates in the analysis compared to previous studies. Most past work on fertility variations across space fails to transcend standardized geographies defined by larger-scale administrative boundaries and to consider the processes through which local areas might impact on fertility behaviour. We have suggested that social learning from others in the immediate socio-spatial context surrounding individuals is a plausible mechanism. The central hypothesis is that women are influenced prior to conception by the observation of the fertility behaviour of those around them. This led us to define local context according to the general fertility behaviour of women in small areas and to identify clusters of neighbouring areas which stand out for their relatively low or high fertility levels. The resultant geography, we maintain, is meaningfully associated with fertility decisions in a way that a priori taxonomies are not. Further, by including not only housing tenure (which may be interpreted as a marker for individual socio-economic status) but also house type and size, we capture elements of the local built environment that could be expected to vary spatially and might confound the relationship of interest between local context and fertility events. Indeed, the contribution of the study to the explanation of spatial variations in fertility relates precisely to the appreciation, and the interpretation, of contextual influences at the local level.
Understanding the processes underlying subnational fertility variations is challenging. In their study of German fertility, Basten et al. (2012) demonstrated that empirical findings are sensitive to the size of the geographical unit used in the analysis, and argued that a fine-grained geographical scale is needed to gain a deeper understanding of the relationships involved. Although their study recognized the embeddedness of fertility decisions in local social contexts, available data limited their empirical investigation. In this paper, we have argued that more attention needs to be given both to how 'local social contexts' are defined and to the processes that might link these contexts to fertility behaviour. In Britain, different processes appear to influence transitions to motherhood and transitions to second or third births, and it is important to tease out the geographical scales at which these processes operate and the extent to which they vary between, as well as within, countries. For Finland, Kulu (2013a) showed that selective migration does not explain urban-rural fertility differences, as is often assumed, and that residential context does matter. He argued that 'cultural-normative' factors account for the relatively high third birth levels found in rural areas and small towns, with populations in these local contexts constituting ''a subculture with a value orientation towards large families'' (Kulu, 2013a, p. 909) . Nonetheless, the extent to which fertility subcultures can be spatially defined remains uncertain. Future research should focus on uncovering those aspects of fertility that are subject to local influences and the processes that perpetuate local subcultures. Data limitations impose important constraints on such analyses that will only be addressed by improved data sets. However, as our study highlights, it is also important to consider social interaction theories when analysing spatial fertility differences. The development of ideas of social learning and their extension to scale-sensitive spatial contexts should constitute a key focus for future research. If the local fertility context acts as a space for (passive) social learning, then the acknowledgement and integration of its role within fertility theories could prove beneficial for the understanding of subnational variations in fertility.
